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Abstract of JP2002185295 

PROBLEM TO BE SOLVED: To suppress unevenness of a protecting operation of a semiconductor 
element between unit semiconductor devices, in a semiconductor device constituted by connecting a 
plurality of unit semiconductor devices each having a protecting circuit as the semiconductor element in 
parallel. SOLUTION: In the semiconductor device in which the plurality of the unit semiconductor devices 
1 1 are connected in parallel, each unit semiconductor device 1 1 has a protective signal output terminal 20 
for outputting a protective signal when the protecting operation is executed, and a protective signal input 
terminal 22 for receiving the protective signal from another unit semiconductor device. The device 1 1 
executes the protecting operation even based on the protective signal input to the input terminal 22. 
Accordingly, the output terminals 20 and the input terminals 22 of all the devices 1 1 connected in parallel 
are connected, and hence the protecting operations of all the devices 1 1 are simultaneously executed based 
on the protective signal output from the arbitrary unit semiconductor device. 
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t. 

tMBfiHMMtefT a i k *«f«k 

[its* 2 1 angra i izimn^mfommTh ~> x . 

«#m*«KF* § 6 t«i s z t zim t -t&imftizi 
s. 

[ m$g 3 1 i (cett^m»fmrft -? t . 
i^k-rs^ttsiB. 

zk*mLk^h*mftmw, 

zk&imk-tz¥m#mm. 

m§mmmzmz&mmi¥k Lxffi&mimttvm 
mimmftfrit&mmMmm^k *#tf . z t ^nm. 
k^2>*mft$m. 

<7vmwmm.x'*>ix . 

msammfi. s^/hw-c** z t zimk-t 

[00 0 1] 



iMtoKttmmmi *ftmttM*.ix* 4 y^-9 
m<rmtts&mmz.i5\^x , ±ta^^ >v*yy*tf 

C0002] 

s. 

[00033 k£<?>t\ IMLtzA y>^—9+£k<7M3) 

kLTffiffl§^«>. zzx\ imvizmmmmmz 
ix&m«<nmmmw.z&mmimmkWM±Mm- 

[00043 hi oaimcom&^m^mm. i o i com 

x iGBTm^m^tzmxh^. mi oiz^^x. i 

0 2. 103 (s-en^ix. ±.m8Mmizmmztig> r? u 

^^^tJil^XS-y^^?. 104(im{5^^B 

1 0 1 *dBIWi#*A*-*-&fe»^IHtt«^A*«H?, 
lOSttlGBTiraO, I GBTiBiftgPl 0 8tC 
J:0$iJffll$ii. imdESrX-f^y^-y^-r^. 10 6lif 
aWttiaffiKT* 0 , I G B TS^ 1 0 5 ^ogn^maE^r 

s^spi o 7«, vsstfttH&tti o 6a»ft«o*aH*ai 

ft^-t«^S= I GBTff 1 0 5^*M«®$r«?tB 

fia»^*ffa*&fc:fia»i-**ai*-r*. igb 

Tfgt&gp 1 0 8(i^Iftfl-^A*^ 1 0 4 iZXJlZtlZ, 

mmm^izm-K i gbts-^i o scorn, axis®. 
mm%& i o 7frt><7)vmm^izwr5< i GBTtf i 
oscovmmtt-z'fto. lo^mmmmtiJih^yi; 

x?X°h <0 . 1 0 7*»6<ofiMfi*tcJ: 0 * 

-^v-ts. i i o««nm^-^^si5^ai^-r^«> 
<7)«^fi-^aj^c^. i i uty^r^ymax'hh. 
[00053 H10 tz^k Ltz&&*mte3iW-cr>&mmft 
iz-o^xmmtz. Mz-tfzco%.&¥m#m&i o nz 
xvm&zti&'iy^-ftziiijjmiiStfZLt. igbt 
m?io5izm&mfaWLnmMtf^&j&wfcw&iz 

ffift^j: o . mnjga! 1 o i iz&^x i g bt*p 

1 0 5<^>jS«8eR«3&««taSSit*. 'tf-ik 1 
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0 7 UMitt I G B T*?- 1 0 5 nrnm^'fto XolZ 
»£U U.mm^Z I GBTig»g&l 0 8i5j:im^fl 

^aj^jh^>-^x^io9^ai^-r-5.. ^n^ggc 1 o 
7frL><mmm^z%iitz i GBTirasgn 0 8te#g 
t&f^h tx i GBTtfi o somssagBTiw^fi 1 ^ 

1 GBTif 1 0 508&igS:R&<\ fifclfft^tf}* 

h^y^-x^ i o 9immm%.®i o 7*^^«afi^ 

- 6 d i: iz X -> X9h^b &mm^Z lilJrt 

[0006] mMn^mmiWiz&^xiz. ^^taij 
ztitzmm^a. m^mmgiw*?? y v*.-9m<w\- 

zmm lx, mmm^AJii®? 1 o a <^<r>wmm^<?>\ 

[00 0 7] ±^t^iat;. ^i^^yA-^f^) 
mji&mmiz&^xiz. M¥i*gno 1 *ma 
®mmtitLte*mtmwtf 1 m?mmkwt Lxm 
mzixh. mi utmi o^^mw-mmi o 1 

&,mi ik&vvt w^zttLtz&Mi. mi o+oiaj 
-tt^t$iHztimLx^z<Dx\ znmMzmwzmw 
■t&. mi uc^-rid^. zmfatrnftmrntMLym 

mz%&£olZZlU??t%?l02^ XS yfiffiTl 0 

3 zmm l . mmm^-x^mT 104. mmmmv c c 
tiXism&mftG n d *&m{ZL?m#§im.mT*miz't 
h. ^tz^mm^^m=f-i i ofrt><7>&mm^ii*ti 
z'tiftmmw^tftiiztiz. mi i<v¥mmmiz& 
wets. mmM¥mx'cr>i®mfat l zm-& i GB-m^ 
«wmw±* M?ug«E$n^#mffi^»^ai o 1 r 

t tctti. VX'&htih Z.bb%Z>. 
[0008] 

mttzmar. m*c?>i$.{iL!mft$iw.ioiiz&ii&&m 
?tixm.ix?fbti& . -jR^##{a^«s^as(c 

*3 v li'Jr-Kfr i> -r^y X - 9 MX # a^-r & o 

•c\ mkmn&{z^temuzmmwiLx®.m-t& 
b . ^ws*^*aat««a«[^ i g BTHH^i&m 

gTi$r«iai-ri»m»g^;P, IGBTmTcr>9-y*y& 

[0009] zcox o ^mmm^tuz^mmwrnm. 



[ooio] -3r. fi-^Ma^s^n^ tfa-^^^h 

K&giSlzZcDtitbomm^y'nT-? Afftf>#«#$ h 

iz<mb%z> z. b*?. fmmthmmm^a^m 

[0011] $/?>tc. c:oM-7^-^c7)ii'<bo#^J:o 

x^&*mmizMLx\,^wzi>m>$>-rmfflft& 
mi&i-&&{z*mtemwt> { i^Ti>mmnzti&zb 

mw&m:mwmMWfcLiz^tomw&tob lx<f> 

£H#rr&m«SE<I#2 0 0 A(c|gH-$ix/im{4^^ 
<7)^#f*:Jiao^Sai^«8£{i 800Ai:V^C:i:tc=5: 

l*>u -eoo^.i^<o#{a^^a3&ON°7^- 

xfo&b. ^mwrnmrn^co^m^i 2 0 
x'%mmft*mm&wiz&^xmmMmmm { 'iffrti. 
ztiizz v&tD&tiL^mftmw.iznmmtp vm^x* 
ti ^<n&&¥mi^wxh^ffimmmm i ffiytLZ> . ^ 

Wteft. *m#$m±ftb LX 7 2 0 AJiLh«7){ti^m»£ 

[0012] *«BHttja±o«t a ^rajssrw^-rs^y) 

\,z>^*-9<F>\z^%tf*>'>xi>. ztit><r>m&¥m 
m£wt.mx®mwEZfto 94 $ y?uf t>^%i&kt 

%\,^mfa%iW$:n&Zb$:mi<7)B&)b-t&. 
=5rm*«8SE$rf#l» i b **T'# S^«=^a5-#-S> i i: £ 
[00 13] 

h*mtmm±. nmm,*^ vi-y^-t^^m^m^ 
b. mii*mfom"?cD&tmftzn o m^z^mmm 
wi-timmmb. mwmwm^mwi^o m 

^mtmmx'&ix , mE#{5^^ao#^^fBi^ 
*i > mmmmmmti^x^ttzmimmmmzm 

[0014] ff^2ie«i<0^{C^^¥##:^B(i. 
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cools] mnm3tm^>wmz^^mwmm.\i, 
i ^im<n?mmmx'h~>x . msm-w. m 

[ooi6] m^mAim^^mzi^^mw^mi. 
m?m 3 izm mo^mmkwx'h ^ x . $ t> t mt<m. 

[ooi7] m#m5im<vmiiz{%z>!m#mmit. 
m^mA{ l zsm<o^mwmm.x'h^x. wtixamw* 
§ ^izmM&mfcm^comimmm^izm^x t 

=F<r>wmmm^x'h o , msM^x-^f^mmwrn 
^zm^^wmmnmmmmw. mvmwm 

[0018] mi&msm&cr>^R\,z&&^mmiz. 
m&m 4 izimcD^m^mmx'h -> x , mesmam- 

msdMmmzmmL&Wmitb LXmii*mf*m?<7) 

mn&mmftt Lxmwmwm=F<nm.mjmm^^r 
hit i,mmmm^ t^t£. ztzmstt-tt. 
[0019] mmm7wfficomiizm&*mti&mte. 
m&m i 6 *>v ^timzsmco^mi^mmx- 

[00 20] 

i ^h^mwmmza^x , m\mwtLxmmzti& 
m^mwrnm. i i v>m®mx*h & . m 1 (c & v vc , 1 
2. 1 3te**i-e*u ±«8Ha»tc«ae$<t63P^^ 

SKPfc J:tfx 5 >y , 1 4 {i4Ma¥SW*§ia 1 1 lz 

wm^z\tthtdto<mw>m^x-ftw?. ism 

GBTffnD, I GBT|g|&gl52 6£J:D#J«l£ 

*«5. igbt*tfi 5*aai*«a*«tmL«ss«iffl 

«8fE^ajffiSll 6*^c7)«gi[^ai(i-^tC«-c5'& I GBT 
m=F l 5 <0jK9K^n»«tffi L . fiMfE&fr 3 *&fc: 
«^ff-f-£tfj;ft-f l>. 18(iORy-h„ 1 9(i#Hft 
■f-tb* h 7>y'x ?T'*> 0 . GWJStgfl 1 7 3&»4><Ofiai 

iEm,z£<o?->*>-t&» 2oa&mm^*9\-mziii 



2 1T»4. 2 2«5^j^6*5«WS^£A#*-*;fctf> 

4 , 2 sji-en-f^gft^ain >-^i— 

^fttti-S^mBEfcft&^s^&fiiR 1 tiXX/R 2 
X h h . I G B T^»gp 2 6 tti»W3*A:&«P 1 4 fc 
A^ft&ggiWt^CgcK I GBTffl 5^)|gfij. 

i GBT$fi 5<7)&mwntt LT«aeaBaw. 

[ 0 0 2 1 ] WTO|2K^T|5j^#(C{i|5|- 

[0022] ia2{iHMo^® i izfaz^mwrnwom 
&mxh&. m i <D&itL*mfamm 1 

«E L*^#§£a<Dfl§fi££iK LT ^* . H 2 fc^f <£ o 
lz s £#{i^#3gB#M*iJWS&{c'5r.g> iotcaw? 
arfl 2, 15 7^1 3£SS*U B»fi-9A*« 
=f- 1 4 % MmSR V ccfci t^tfc«{i G N D 

1 ^gfi-^A^SSg^ 2 2 i«^ft-f-ttl^^2 0(i® 

coxdizmmzmmtz. 

[0023] mzmmcomm 1 of«^i<7)«iiff 
zmw-th . t ?t i a iznm<D&m 1 ^^f^a 

[0024] i-r. -5-ix4>^m{a^#^K 1103 

$y7vmmftifroi>e>lzmB-r 

taj*ii«*^ t . iis*{5^«^a 1 1 cd 1 g b t 

*tz£ 0 . «Sf J^gP 1 7 tCfcl^T I G B T*f 1 5 O 
iGBTffi 5<0«ffl»fr^ffaj:afc:W^U, OR 

y- m 8 sr^Lr«»«#t«a«g^aj* 
^1 9^ttj^-rs. 

[0025] ^gft-f-ai^ h7y^i9 
uDuiz-tzzbizx -9"Ti^*^«aBs#*aj*"r*. 

H20«tdt=^$ilTV^0T. fiU»8^aj*4H : F2 
O^^ffi^^a&ftgm-f-tiffiome^^a 1 1 cr, 
temm^AJjiQ? 2 2Xti^ixhZbbti:h. 

[0026] mz, Mo&{iL¥m#mw 1 1 frt><mm 
m*Ttffcmm-z§rXjj3%? 2 2 \z\-n ^ixtz^^^ 
mmi&i i«n#*«ist4. %mmnx-nm-2 2 

^ttst, *R»s#«ias3w«u-^2 3«i-en$- 
®mmt LTEtmu 1 GBT^»ja52 6 

izftJj-f&bMz. OR/-M 8Sr^-LT«gfi#tb 
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BT|gii»gP2 6 12 I GBTff 1 50ftSBWf;fc LXM 

mmwt*fi» i GBT$f 1 5^ss«s:ii6<% - 
-h. ^mm^rtajjbyy^x^ 1 9fi&^fi#c:i ot 

*->-:*yU «^ft-ttii^^2 0O« J E5:n-K 
/Wc** £ b -C«a«i^aj*«HF2 0 fcjittSfifc $ 

[0027] oil 0lo#m^»«s^Hl Hi. ft 
^fJ5£g& 1 7*«»IBW^^tr dMSES- tut* warn* 

2 2 (zM£>6WMratfJ) S #i & k . I B G 

e#aj*JSH i 2o*»4>fla«t#^aj*'r4. m 
m<mm 1 e>¥*ttMe£ 1 >-c . #<a^»^s 1 1 
o«sift#A*4g^*i<j:u f «am#aj*ssr?(i0i 

US 1 1W1 otfflHWS** fc . MJHSSStSix 

Sit. *itkftfcflSI»3-f-*»tfc#ffl*«fMSail 1 
#&¥aWfc£ISl 1 WUztnwux—SMX 

Mil \<r>mm<far>?4 $.y?x\ £x<r>SMZ*m 

[0028] £: .1 *>T. 13 1 0«&T1i#{a¥i5#:£IS 

(i«^fte^fi[^«^IS*>^<o«Sfi^fc i ot«I 

[ o o 2 9 ] 4fc . vmrnm 1 7««*i ltii. m 

«9BttaiiE£t l 6 (ci & «E»T«t A DSa»»fc: «t 0 
r -f LT v4 r? yiz £&%tmm*-t%> ZbX" 

Ttiv\ 

[ o o 3 o ] ±ie trzmmcomm 1 c«*¥3w«sek: 

i *Uf . Mm« Urffi¥#(«il§W ^ - * co 
^ttf^^'ff^it-g, £ 2: J: . i -oT , MfllSStt LfcJH 

[0032] *>T\ *HJfi^®twt3V^f<iM?iJ« 



LX hmm-th Zbtf 

x-%h. 

[0033] mmcomm2. M3immcomm2izi%& 
tmmmiztmx . &mm&Lxmmzti&m{}L*m 
^15 1 Acom$mx'hz>. M3iz&^x. ^v^9 

JKKf 1 2. iS'^Sfl 3. WKHS^A*JIHf-14. 

i g b rm=? 1 5 . 1 6 . tmwsm 1 

7. «gfI#ai^h7y^X^l 9. T^777iajJi2 
1 . «^fi^-«iai3 2 3 , ffiiii 2 4 ( R 

1). 25 (R2) . GBT«B»a52 6liHl(Cii*Ufc 

so t m-x-fo &cr>x\ zz\ x-omMzumz'tm-r 
[0034] mmcomm 1 iz&&*m#ms;coMM£*m 

ffi?ffl<l*lz&ift,tiX^t:. ZtilzftL. nmcoBB 

2te*j»t**{it^mw«ai5 1 ActjuTti. 

UTtT*>itS. 

[0035] m4immcomm2iz&&?mti:mmcom 

^I5 1A^Lt^. m4lz^-tJ:olz, av? 
9m- 1 2. 3. is J:i/K»«^A*« 

^14 £MW£S» LfclflSlcSr oT^S. ##{4^# 
MS 5 1 AOftJflpmaS V c c Jo i tA"G N D V^.)V i ^ 

ii^-rs. ^^^ij«^L7t##e^#MS5 1 act, 

[0036] ^UllSfeO^fiS 2 
Srl^BJ-r -S. . h(Fj£ Lfe i 0 CUSfeco^® 2 
tiia3om<2^MS5 1 A^S4«J: 0 ^ItifcfflM 

[0037] ii-cfci-r, -e^4>^#e^#^S5 

*»S^iiJfl^C i 0 , «gfj^l 7£i*Wt I GBT 

s^i 5^a«8S«»* i «iBS<t&. -ritftwiaisgat 
1 7izm& 1 GBTjsfi stfoftaaw^a j: 

[0038] ^gfi^-aj^i h7y^i9 (i«a¥4£ 
gBl 7*»4><ofia«I'9fc:J:oT^-y^L. «»g-f- 
A£ii^SS-?2 7com£ES-a-K;H2-rS. «gfi-f-A 
**»?-2 7a*n-i^M£s3r*fc. ^fl^ttSny 

T\ HMcO0®2(C*3^T##{4^MS5 1 A(J0 
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[ 0 o 3 9 ] filBflmkffla WCU-^ 2 3 (C 4 0 ttffl 
3*lfcflUM»tt I GBTig»gP2 6^$W. « 
8HS**»trt:I GBT|g«jgP2 6{4I GBTff.l 5 

<r>®mmt txmmmwimn^ i GBTtf 1 5 
* t fiaws^-Aaj*ifr3 t 2 7 ka* 3*1* *ffi¥3«*iSE 

5 1 Atf>iM££i&Bjf ft. «aWS^Affi*J»F2 7 fc« 

mm^tfxjjzti. «wa#Aaj*iffF2 73&<o-i^AC 

;Pk&ftk, ^«^tft#=iW'Ci^--*2 3»4**i£« 

wi^t LTtaaj-r ft. fiaie#«aj3^tp-^ 2 3 

Ck 9*if!S;ftfc«WS#tt I GBTfgiftgP2 

IGBTig»|gP2 6{iIGBTS^l 5«0«^») 
flsfc LT«aBBMWfrfclTO I GBTlfl 5cofiS«S: 

[ 0 0 4 1 ] 0 . m3<nmiiL?m&3m.5 1 ah 
rtw^fiapHjawi 7«^)fts6tcar^v^ 1 GBTif 1 

^Affi*4B*2 7*&flHm#*iiS:*rt-*. 

*^«0«gfi#A^^J:o-Ctigt<mSKilSfi6^S > fir 

3. 

[ 0 0 4 2 ] ifc , 4Mft¥*tt§£K 5 1 AO«tfft^A 
aj»JB^2 7tiH3fc:wLfcJ:-3KaHS$^TV^. 4 
i X . #{i^9P«:iia 5 1 A C7) 1 o-Cft ww*«t t , 

^Tom{a^«ssia5 1 AK*jjt4«iHBff3&«ff*><t 

ftCkk&ft. iotSiWt. M¥iH«l5 1A 

ttiia 5 1 ATH«W=fill»»ff *ff a .1 k k &ft . 
[ 0 0 4 3 ] JJE LfcHftWJBJB 2 tcfM&^ttSIBK 

. ^x^mi^mwmmx'wm^mmmm^b 
[0045] mm<7)Bm3 . mncomm 1 axt/mmn 



*t3. oiofluoJwa^awwsitfcfev^T, «^»f££ 

-f ft^tf&^^Kfcivt t>9ftfM»£«8Be0rttfl£& 
*T3<Ikk3:ft. %cr)tzih. IMLtzZdlz^X—? 

cotf^zizx omsta^m^uzmLx^^zitm^ 
^&miftzm&&&mmwmw.tfitix%>m\ 

L*r¥##£!a£ttk LT*^ffla«afo:*f LT-HJ- 
=5raj^«»SS-t#-l. i k k |3jll#£ 1 6 . 

[0046] H5{iHJ6^®3 Cii^mMUl^ 
WC. M?y&^LTtefflSftft*{2^ttijlB5 1 BcT) 
Jtffcd-C&ft. msiz&^X^U? 2. x$-y 

?SSHP1 3. mmmJlVSFFl 4. IGBTtfl 

5 , vsmmmri 1 6 . ftamjgff 1 7 . Gmfi-^aj* 
h?^*? 1 9. 7*>Tv7B£i2 1 . wmm^-mu 

ffifci2 4 (Rl). 25 (R2) , 

**>-e» zzxcr > wm%mwi*mm-??>. ttz. 28(4 

«S«-f-ai* h 5 1 9 tCiStf £*t*:&15m 3 T 

* ft . I G B TgBttffi 2 9 (4SE»(i-^A^J^^ 1 4 l>Z A 
*$<XftiBiljfi-^tC^< I GBTffl 5<DiB«K 
4lXl GBTSf^lliW^^ .IdT'I GBTfg 

m®29it&.mmftt lx. &mwjz& 1 7&t><?>&m 

U-^ 2 3*^^fl-f-^Stt^^{4msSiSBrWJ^$- 

[0047] ift«3(^S^MI«i)tlill 
*t^»»2kBKfc:. 04<Oia^ft. ^Tt'tii-C 
{4, 044'O#{a^«s^B5 l(405(^L^m^ 
«MI5 1 B*JW. 

[0048] ^tUM^ffi 3 ^^»*^g^aiW^ 

£ t&Hjj-r ft . Htr^ Ltz x o izmmvmm 3 co^mtmm 
am 5 c7)#e^^ga 5iB$rii4^j;a izimm& 
nmfcLtzmmztc^x^z,. 

[0049] I^TtSf. -eix4,0#fi^#:^S5 
(c*S-rft. fi?iJx.{4^O^«^a{cJ:0IS^$^.ft-f 

>;<-?t,zmjjm#w£. t . trntimmizfttizmm* 

Srofck-tft. «»S^mi5il 6*»fe^t8E«WJ 
fi-f-t 4 0 . «^J^gp 1 7 izts ^x 1 g b rm? 1 5 
<oaWSt«Mb&««ai$*Lft. -t*kfi«WS6»l 7-143 
KlGBTtfi 5<OfiaHB^*frdJ:dfc:¥U3eL. « 
Hfi^t I GBT«aB»2 94Jj:lffiaWl#Hi*h9> 
i?X? 1 9 (cffl^j-tft. fiyf^tti 7*»£*>«ilS-* 
I GBTB»«2 9ttI GBT*^1 5<7)«^ 
»f^kLT. IGBTffl 5&|g»-rft>'-h«jE$- 
«T$***if<0MfBfc:J: 0«e5E£WJ-rft*eriPP*J» 

[0050]-^ &mm^&jjh7>i;Afii 9<4« 
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t>K wmftft-n hvyvxf 1 9 tafia 2 8tmii 

>i?x? l ««S#Aaj*iH^ 2 

amfttfffhtuzmAX'K. %m&&*m#ms.5 1 b 

[ 0 0 5 1 3 * LT^cDf&S £iCfl!j<7)#{a¥#fl£3j!g5 
S5 1 BtCioV^-Cfilgm-f-tiJ^h^yx^^l 9***- 

<Mmmm^mta^y^u-^2 tx 
mmztiz t x-<n n- kmc* o . fttm^fting 

^ai3WNV-^2 3J:D I GBT^I6aJ2 9ME^ 
Six* . I G B TlK&gfJ 2 9 t±fim^£fiU»t*4*tfi 
3^t^-^2 3*»<?>Stt7t^, IGBTffl5<?) 

LxwasMmmftZ'+io . 

C 0 0 5 2 ] Jfe^«3*lfc*ffi¥3W*?«{l5 

1 B<o«ae#Aas:aitfF-2 7fi04o «t 3 teats s*i 

aW«R«fc:*ofc«^. ^T«ffi^Ml5 1 B{C 

ivc «gfi^tu 3 vnv - ? 2 3 x-mmmtmi* 

$ ft. mSBgWi&^tf^ii *> i k k % h . 

[0053-] Oil). im<a#m3<0**{*Mfc*5^ 

■cut, fi«fi^*ffi*UTv^&#{a**f«ai5 1 b& 

[00 54] iOiatcHSfi^SS^tJV^TtS, filS 

■t&^mi. ^mm^mta^ vnv-? 2 3 ks*t2 

1. 28*3,1:1^24. 25l,Z±'0mf&ZtLXtS*). &m 

£&&im#mw.5 1 B<7)»fit2 1 , 2 8te±t&*gft 

t LT^)«JE^T$r. 3>^-^2 3t, fil5i2 4. 

2 5tiOI^$ix^ffitl«Ei:Jt«^Sii:t=«t >om 

ttfcflMWSWWil*^ 0 0 AizmtZtltzMM&*m# 

mm.5 1 B*4#MWfiN«LJtsa»ai*«st«8o oa 

a 5 1 B^t5^-^<0*f 4,o*KJ: 0 1 8 0At'ffil 

i a tcflaw)*j»««STtt 720 Aja±^tfj*«a[* 
%&zt wx'% %&->ti. t & tmmcomm 3 cuss & * 



0 A*c$r* 180 Ax-mm^mm- zma/m 
wmm.5 1 Biza^x 1 8 0 AKLhcomsE^sai^^i 
0 izmmpmmmmbti&tf. m<^> 3 duimttft?* 

-etT. {K(e*iD3i^£fg^ , )2 00A-e« 

7 8 0 a £ X'<r>ftJ}m$&m & zktfX'Z&Zkk* 

[ 0 0 5 6 3 #||JfecD0?S^tPJ(C:^T<3::£T 
^)ffi^Ml5 1 B<0*a«»«Wts$:fT3*tti: t 

ffi^m^ai*LTi^m{a4^^S5 1 Btm 

h7>iSx?19 IzWf L>tltz&iXR 3 «£ UT)VT ••/ 

7°&m2 1 , <ft«BH«ai3^-^ 2 3<ofi«; 

Rl, R2<7)ffl$rPS-r^C^Ci- 5 T. -e^fl^S: 

s«sm-f-s-aj*LTv^#ffl^ft^is5 1 B^<iis: 

[0057] ±ieL^HiSS^® 3tc«^.#^f*:^aJ: 
X^%Wzi>fafrb?&mifcZmtk+&M&¥&i^ 

wtf 1 &Thm\mwtztLX^^&wr&tz4Lk & . 

^ mmmm\mifcLtz*&wgm.3-fr t txo 
%&&j}m%iizjiiLx+ft%iiiJimmm zk&x-z 

[0058] mn^>mm4 . 4 y^-^^kcomjj^m 
mwcr>mftmmz£&wt!8s.cDikm\ l z\^ *mfrmw£ 
#*-?<iz#±L%<xi>. m.h iz^mmiwnmmtf 

#{a^#*^S^ ^fflMfJ^ L«¥9M4»(z« v > 
[0059] 06{±HJS^®4 (=«K£^«f(^S«r«5 

v^-c. tfLmmMLxi&mzti&i$.Q.!mfamw5 1 

9*Ff-\ 3. Wttfi-9A*«?1 4. IGBTSfl 

5 . «8Sttajfi0ti 6 . Ttvr yrtm2 1 , &mm^ 

m&ayjS)s-?23. tm.2 4 (Rl) « 25 (R 
2 ) . mmm j 5Aliijli&7-2 I . IGBT|gi&a52 9(i 
(a5^t7t:tc7)i:|B|--Cfci,^T\ d>IT<7)!¥$i^|ji 

ffilill 6*^^«^aim-f-^-^# I GBTSfl 5 
<0JMKft«!B«rttajL, -eOjSmM^S^J: 0 I GBT 

*pi =><r>$mmk LxmmvMwm$:'ifofr'mffiM 
3 1 i&m i <o«a«#aj* f 9 wxtx-h 0 . 

fifflPHdfelB 3 0^'IGB 1 5 «0^»f^ i: LXVt 
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1 lZ&Vt>tl*l&1n.R4T$>&. 3 3lim2C0Rmm^ 
&J] byyfXfX'fo K> . &mmi£U3 0i«IGBTi 
=F 1 5<D$mi)ftt LTmSBBRIWefcfrd kWjgtfe 
fc^&Mft-^iD^-y^y-rft. 3 4(iH20« 

[oo6o] mm<mm.A ^z^^m^ms^mmim 
mcr>mm2kmmiz. aviate*:*, titftzzx- 

(i , 0 4 +<0J|tffl¥*tt3Sl 5 l {iH 6 LfcJ»fi# 
jI#§sIM5 lC£f!i*\ 

[006 1] &£5IM^lU^^#§i|g<D#lfi!j^ 
$r^-ri>. mat/i«J;dimM^®4^¥«f*:gS 

ame coMM$.mgftmw 5 1 c zm4 <r>± 0 

[00 6 2] CICT'tt-r, -eil^^fi[^#«!ilg5 
Srofcfc-fft. 

[0063] ir*8H*aas«; 1 6 3&»4><o«e«{ii«# 

fc3fr?&, mm%M30tZi$^X I GBTff 1 5C7) 
* 1 5 L-C*80WIMWt* ff 3 frWfiUmi 

[00643 f±ty>^. ffaw«»3 0fc:*jv^"c, -r<* 

K^^g£tt£^jt-tft^**&v^ mfeiKSBtt 

b «Jg Ltz b # ^)IM^«r»^-t ft . i <7> t # ft^fWS 
3'0ii«SBWW@-9*- I GBT|gt&g|&2 9&£lfmiC0 

umm^tuji b 5 yjx ? 3 1 iz&jj~r ft . ms^j^gc 

3 0 fr&0*8»WHfl»fcgltfc I G B Tfm®2 9 
fcL I GBTffl 5c7)«g«l#t LTttaWUMMI** 

'no. m^mmm^-^mzmi^ummwij 

Y7V=JX?3U&9->*>-?&. ZZX&lCO&m 
mn\&JiYJy i Jx9 3 l tcKJtfe#ufeffiKR4«. # 

5 1 c 0* 1 c7)«gft#ai^ 

3 l v>?-y*>x°li. mm^A&j)i® : ?2 7 

cow±u^tf&mm^m& 3 2 3 x&mm 

^b LXmm^tlh W<JU& X'TWt>%^£ o tc»Jg$ 

tix^z. £^x%&&Q.¥mfmm5icx'<7)*m,m. 

mmittfff*>tLt&fe* 1 ciz 

h^xnmmmim>tL%x\ 

1 0 0 6 5 ] * lx^cd'&z ^izm^w^f^mm 5 



2 7^«ffiK;Ki«gfi^ai3>-^V-^ 2 3T'« 
mm^bLXtfllii2tlZ>&X'<7)u-\/<MZ%<9 , fi^ 
«##fia«8-**ai3 W^V-* 2 3 i 0 I GBTiBU 
»2 9^fiRjtSft.. I GBTiE»gP2 9(iI GBTff 

1 5co&mm{¥b Lxm^Mmm^no . 

[0066] *fc£*>*^ M^SfiKSn^mta^Si* 
SHE 5 1 C «0flftWi#Am*«HF 2 7 (il34 d Kg 
a££*t-C^ftcDT\ £T<Oi£tt#2£{*§lg5 lCt;i3V^ 

*U VSttBfUffcW'Tfeft.ft i b b &ft . 

[0067] mz. mt.iiiiiJim.mz* oAatcmaw 1 

3 k fJ5£S tifc b * ^iftf^Sr^BBt-ft . £ co i: # «S¥«J 

jg» 3 o itm^Mmm^m 2 <v&mm^&jj v^yj 

3 3tcaj*-fft. «6MBH3#£»-tt:*2<o«a 

«-f-ai^h5>^^3 3ii:^->'^>-rft. i^-cm 

« % m-^^(4^«:^a5 1 c^2c7)«^ft-^m^ 
h5>-^^3 3<o?-y*yx'&mm*}AiiiJim-2 

i<r>ms.^^ifi^mm^tk^ y>*v-? 2 3-e#a 
fi-^k LT«IJ±i$tLftK;P^X'T* { ft^^lS^$n 

xv^ft. £~>x$mmnm#,?ty^-9 2 3-&h 1 g 

B T|g»g|5 2 9 ^fia«3#3&«ea . IGB Tfgfi) 
nP2 9(i«Sft^mn>y^^-^ 2 3*>4>c7)«gfi^- 
S:^(tftk I GBTtfl 50MK#i: LT*8BBBr 

[0 0683 *3t, C^-^i>M?"J^$^m<S[¥# 
#:^S5 1 C^«^fi-^Aai*^2 7{iH40i d(C 
ilfe§iXTV^c7)T\ ^<?)*t^^t5 1 C^fc 
^•CffiMfi-f-ftiajn^^-^2 37Mffi«mil(t 
*U «SBB»flMf jWfiaKft i k ^ft . 

[ o o 6 9 ] o . ^mmcnmm.cD^mw.mm.izii^ 
xiz. m-nm&^mimwcoj&mmzgm-t&mmi 
fflm^e>%,&iw.*>iz!mmiiwzw± l% < x t 

[0070] 2^^tt<^)B^ft|in^»3 0<?)ffif£ 
b LXliMz-li. m8£MHMft*fTommb%2>Wmi 

fflmmmm&tfAjiztiz&i coays*]/-? b . zm. 
i&mfmzn o wmb %&mffiMwmmmn&&AJi $ 

ix^2cr)ayj^-^t^L. JB1, H2<7)r7>y^ 
TSr JrblS-r ft i b (e i 0 . «SBVMffiXKl«J£^«iiEtt 
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d&T^o^|II88£fflvvckJ:oU ttsS&aiJ&in; 1 6 

VttSEjtBrfflS^ffik <7>Jt« ) £-f S d k T 2 Ulltf)}® 

[00 7 1 3 3:*^ #ll^^®OfPJ§f;::fcVvaigg 1 
cr>$mmm&J} V y>i?X? 3 1 cr>?-y*>iz£ -oX 

kLT. fill«3#*ffi*tT^4#ffi*IIWWHI5 1C 
sWMfe, o4 0 2 «J2LLfc:$r4 i k k LtzfiK % 1 <0» 

nm^a* h?> : Jx9 3 1 t=»»t4»*ifcaaa:R4 tj j: 

2 3<0ffiffiRl. R2<9ffi£ffgf .f>.rktJ:oT. 

<o^k**flai«^ffl*tri^*#{fl[*aM«6«5 
i cam®.* , eso«Rt»j&rft £ k t> wc& 

[0072] $ hiz. ^mk<mw^imz^x\±2 
mmzi-z z k t> wc-#> . 

[ 0 0 7 3 ] JJE L£IUfc<7>«2&4 t«i»^#ft:^BJ: 

#f^lSS:«9a:fflM5!lS^t^¥atf*^S^*k LXO 
€»aj*«a[t:» LT-HJ-fciMj****** £ k #T*§ 
*v>kv^raffi£#ft-*&k*fc:, ^<^fi»f^BS(= 

i otff m*mmft&mi txn? z ttfxz h . 
[0074] mm<mm5 . mmnmm 5 

[00 7 53 07 5 fc&S^flsgHfclfc 

wc, mimmLximztL&&Q. i mfmw5 1 do 

•y^fl 3. WIWS^A**F14; IGBTffl 

5. m^mmi 6. «am#Aai:*jwp2 7iieg3 

tw^ Ltz l><7)b m-X-$>&<0X\ Z Z Vcr>Pm%WMli 

m&frct&w^x-fiw&x-. mnmmizxD 

*8HWW»ffcfe i T/mSOTlMl^^tStf^f m 

7*-xx'$> 9 . ®mn%M 3 5 s6»4,<ot -f isfivmn 
m®^mm?z tmz9hm*t>com*§rZ&mLx9m 
mm 3 5 izmm-tz . igb Tggt&se 37a, mmm 



^x-nm- 1 4 ica* ztizmmm^zm-i <igbt 
izm^x 1 GBTtfi 5co&m®ftb Lxn^wm 

I GBTSf 1 50ffl££&ai-r£. 
[0076] ltifc<^K85fcffi&^#^S<9«j£{i^ 
St^®2kP«C H4<0J:dfe:**. titfLZZT 
(i, 04 4>c7>m<5#^#^S 5 1 «H7 LfeJWli^ 

[0077] &K05&t^S^^f*§gg<Z>«^IWe 

&mm-?$> . fra* i a izmmco&m 5 o¥##iis 
Ltimmzzox^z. tfz. *mmcDBmxnimm 

[0078] *7t«gfiJSSI53 5 "COfiWWjetiV-f 3 

[ o o 7 9 3 H8{iia 7 izTjkLtz&mqjm 3 5 omvz 

J^eiai-f- 5X^38^(01 GBTffl 5^agtil 
IGBTiB»g|53 7coy-h«E«fg^^4n 

ftLxMcomfttmfomw^tmm-fz. mz&mm^ 
Affi^^f 2 7 izxji ztitimcoM-timmikmiws? 

mnamizx -yxunrnm^ftmb^^uwrnrnmifi 
smztit. zlx, ummmizm-iz , h^t>t^> 
&%Mmztitzmfe&mz& tx ar^n^m^ti 

fir o «m?*«*v » k . &mwm 3 5 ti I 

GBT8M»3 7fcttLTffliff;MrV*. SiS^J 
^^fi 1 0 &m#*> h b ms#ub«Mi $ 4> . If o < 

ifc&t*. --t\ m%izm$imwMi¥Zftoimtf 

h h b * J56 $ . ftflRaj^ffi 35iJIGB TIM& 

»3- 7 ^«ae«Br«-f - £ Hi* L T I G B TIR^ 1 5 ^)1 
SSiWWW^^fir*>*4. mz. W.<£9ftBtXmfc(r)& 

m^^bmfeztitzm&te. &mfim3 sm gb 
Tfg«jgp 3 7 ^m»sw*ijfi-f-^ mjiixiGB rm? 1 

[00803 vxtnmftzm o s-r^ k j; o . ##ci 

fi$iii»^^^-^o-ok LT«^J^aJ3 5^fiJ^ 
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[0081] i zz-*$m<7>&miz&^xmft*mmi 
msi-em&mzti&'*7*-fi&T4 vtivm^x-foh 
cot. mmm*T$:'*7*-?iz'k£-£x&%mi-&t:tb 

C0082] ±izLtzmt&cD&m5iz&&?mfrgimz 

4fctf>lc. MM«^L*mft**tt§£Bf§itf>#fS»fe£ 

mm*?. &mmmi&*mmm\mmLiztmvm 
[ o o s 3 1 $ ^>(c. #*tt¥*tt&at3fflg>r 

7x-X^filxf V^itfciO, ##{4**#^SSr 
mUt L A N^C A N fcfflffl LT - 

mmt em® i tz ®m.®ftm\m h*imx*fc&. 

[0 0 84] £tz. |S|«{CLAN-^CAN$:flJfflLT# 

^ftmmw&Mwm&^mm ixttz.mm*'n a z. 

t IZ£ -?X . ##ffi*»«RilO««OKia*J ilA'^S 

■w&*>iwwf «: l a n^c a n zftLMmmmim <* 

[0085] 

[0086] ioT, MW*tt Lfcltfl^ttSSTOO 

^Jwa^Nntfl^Bfcwa***^* - 1 izx ***** 

f**>M»£*H^W=«*-t4:-*\ **^SS#T'tra 



[00873 mjm2im<o¥mfmmizj:titf, mm 

***s«A>ai:&-*-* vmm*}&jjm=F&mz.&<7)x\ 
mcoMtiL¥m#mmz&mm^z mirtz z. t &x-% 

[oo88] iot. mmm l tt&mm&ean 
<»mL^wmmz^w*$k*th z t tc «t 
f^coMws- K&mmzimit-r. xmmm&MX'fto 

[0089] m^msimco^m^miz^tui . mm 

[oo90] iot, mmwt l ^#e*«^sfa^ 
comfa^f^acmss^'s^-r s c 1 j: ***** 
f^owwsrjwiasaifctfcff^, ***^ae#Tif a 

[0091 ] »*Jf 4ie»«9**tt§!HtC±*l{f MM 

^mfom^cmmmftt LxmrnmrnftZfto . 

[00 92] ck-oT. ^-^^-^^If^o^^iO^ 

&*>m^zmLx^%\Hzi>{%}>t>?&mmftzmit(3-t 
&&&^imwtfi&x'i>mmmztix\,^m&iz 

ft* c fc *\^b^o ffiMZfmx'Z h . 

[0093] fg^5ie®0**#gS£«fc*lfcf, MM 
^Lfc#ffi*3»MK«o»^«, ^#fi*#*^Sg 

[0094] iot. sty*— ?cr>l$t>^£tz£*)jm 
tHJimSilzm LX * vtv ^^^i^ 
S#{i***^S*s 1 ^TtMMS *f £ixT ^ft«^tc 
^t*, #Ci***ilg^^flMM«ML^***^ 

a^*i: Lxv>fmaiJjm.mz*iLx+ft%itijjmfcz 
ft* ^fc^-c^^ut^a raa^ * . 
[0095] mm%6imco¥mtbmm.izj;tii£ . mm 
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[0 0 96] i-jt, vw-^^tf^oSfcriOjett 

[0097] lf*JS7ie®(7)^#^StCj:ix{f. «s 

[0098] i^t. x&¥mto8&tme>'*9x-90) 

i i: tfT'S %^b 1*3 l8WSrM»CS , 

im 1 ] im*mmmjm 1 tss^Mitis 
[02 ] ^mcr,mn<omm 1 t:ffift¥iw«8»DM 



[04 ] *%mc?mi&<mi&2t3£xsmHt(?>&m 3 . 

[05] *S^^jt<9^3£ffi&^tt^£*> 
[06] *^H^HiftcO^»4fc:filS^Nff^lS^J3 

[07] xwrnmrncomm 5 tc^s^E«^igt=i5 
[08 ] *ftw<7>mi&coBm 5 £ffi*¥*tt3eK(c& 

[09] H&W&Hffi>r >'<-?cr>ffif&mX'h s . 
[010] «3lw>*»*wafc:*j^rM5li6RS<i6 

me*^f*:^aco^0'cfes . 
[0ii] m*<7>*mwmm.<n>ffi&mx*h & . 

[#**>»»$!] 

11. 51, 51 A, 51B, 51C, 51D 
##3IB. 12 ^VlfWF. 13 iS^Sf, 
14 ffi»«#A*Si^. 15 I GBT^-f, 16 

vssMttssi, 17, 30, 35 wam&K. is 

OFty'-K 19 fi^fi^aj^h^y^'X?. 2 0 
«Ml#ttWJ#P, 2 1 TyUT-yr&UL 2 2 #g 
ft****?, 2 3 filWI^asnw^-^. 2 
4, 25, 28. 32, 34 JStft, 26, 2 9, 3 7 

IGBTW»S. 2 7 fiMWS-tASiJ**?, 3 1 
micr>&mm*TliiJlh7>:JA?. 3 3 H2c7)&gfl 
^^7^^^, 3 6 51(84 >*-7x-X. 3 
8 aaJgtfc£tJ^-$X?. 
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27 



[033 

Q — 14 



qxp Vcc 

24 



; H> :>rt . r 



UMBS 
±_^26 



IGBT 



-17 



GND 



mm 

mmm 



1A 



fie 



;h6 



12 27 



13 



[05] 



Q Q vce 

J1 — !> 



rrr 



g14 
MBS 
" 29 



GND 



IGBT 

m 

T 



mm 



zT 17 



15 



12 



13 



[063 



[073 



O 14 



s 



34- 



Si 



-©-e-voc 



32^: 



CM 



1C 



si&es 

£^29 



IGBT 



If 



mm 



^30 



mm 



IBS 



[083 



-» { START 



I GBTigfi^) (7>ADKfl 



fflts-r > 5? ? x - ^ srr us 
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12 



13 



Q — 14 



9" 

27 
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^-51D 



±^37 



IGBT 



mm-fy& 



mm 

mmm 



igbtTX, 
mm. 38 
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S8K 



[01 1 3 
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GND- 
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110] 



-©- Vcc 

: ; — 1 1 1 



9- 

110 



Q~ 104 ^101 

igbt ik: 

3 



GND 



>0E 

Lip 6 
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F^— 5H740 BA11 BB02 BC01 BC02 KK10 
MM08 MM12 
5J055 AX32 AX64 AX66 BX16 CXOO 
CX07 CX08 CX19 DX09 DX52 
DX73 EY01 EY04 EY17 EZ07 
EZ10 EZ24 EZ25 EZ39 EZ59 
FX04 FX06 FX31 FX32 GX02 



